Oxidative stress and apoptosis induced by iron oxide nanoparticles in cultured human umbilical endothelial cells.
Recent epidemiologic researches indicate that exposure to ultrafine particles (nanoparticles) is an independent risk factor for several cardiovascular diseases. The induction of endothelial injuries is hypothesized to be an attractive mechanism involved in these cardiovascular diseases. To investigate this hypothesis, the widely used iron nanomaterials, ferric oxide (Fe2O3) and ferriferrous oxide (Fe3O4) nanoparticles were incubated with human umbilical endothelial cells (ECV304 cells) at different concentrations of 2, 20, 100 microg/mL. The cell viability, the rate of apoptosis, the apoptotic nuclear morphology and the mitochondria membrane potential were measured to estimate the cell necrosis and apoptosis caused by the nanoparticle exposure. The stimulation of superoxide anion (O2*-) and nitric oxide (NO) were examined to evaluate the stress responses of endothelial cells. Our results indicated that both the Fe2O3 and Fe3O4 nanoparticles could generate oxidative stress as well as the significant increase of nitric oxide in ECV304 cells. The loss of mitochondria membrane potential and the apoptotic chromatin condensation in the nucleus were observed as the early signs of apoptosis. It is inferred the stress response might be an important mechanism involving in endothelial cells apoptosis and death, and these injuries in endothelial cells might play a key role in downstream cardiovascular diseases such as atheroscelerosis, hypertension and myocardial infarction (MI).